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(54) IMAGE COMPARING DEVICE AND METHOD THEREFOR, AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the operability 
at the retrieval time by a user by automatically setting 
the weight of the featured value of a key image. 
SOLUTION: A weight calculating part V41b calculates 
weights Wc and Wt for plural featured amounts from a 
feature amount A2 of a key image. On the other hand, a 
similarity calculating part V42 calculates similarity Rc 
and Rt for the plural feature amount from the feature 
amount A2 of the key image and a featured amount A3 
of an image to be retrieved. An integral similarity 
calculating part V43 calculates integral similarity Ra from 
the weights Wc and Wt and the similarity Rc and Rt. A 
comparing part V44 judges the magnitude of the integral 
similarity Ra by using a threshold TH as a reference, and 
decides whether or not an image to be retrieved is 
similar to the key image from the result. 
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*ft©4tt«*. ft(IE4&tt*lB4&zmE£9HftlC 
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etft©»«*c:tK:*»*wtt*j|tai^a!i:, io 

S5E^£.&tfttEfi*tttt^ ifflEgM&li**-f 
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B&tfc«gB. 
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[»*«6] (e) meiteSttl«&0r£®L£V>4l 

IMW4»^S*tt«:i»tX£flX.«. M#R5E 40 
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[M*«9] -OBHfcKl"3V»TO*RO»»*fca6^ 

1 ©&f££3 >t!a.-^tc^ss-a-s-/D^7 
a se® b & n > tr i - 9 m*T& o -aimtzumm*. 

[|*B10] WE^n^5Att«6©B«lco^T© 
iWEtt*©»»*i, «9E-©WftKtH>T©illEtt* 
©♦MRftt. UEfi*ftlttC*'^V»T. ME-©Mt 
tilEtfI©H«t*«!H«bTV»S*»S3J»feflWr*BK 

>Ka-^K«S3*«. M$]ft9Ett©Efttt#. 
[*W©»*&KW] 
[0 0 0 1] 

[0 0 0 2] 

7r-f 'J>y©8flr**#RbTV>S. 0tJ*.«> Mtt>% 
•SXaWSTttD&VC, *-7-K*©tfl0tt*£ 
*fc#8 • *aftfxv», «BfcJSUTfflAS«CJ:t>T 

[0 0 0 3] bfrU ^©Hfty-^^-^rtC^V* 

- H«©f*an»*j8«f*jp*nTv»av»i:fflattK*o. 

[0 0 0 4] *>*>*H«©«Wfc*V»T, ttjft©]B*^ 
£*-iB#^^^3«lli£fcirt3&'#<tbT. MR 

©w»**tktt"r****«ffl-r*t>o)8«**. 

©&££#«>, *©«#*-H*ii6v>H««**©« 
•*6*SRStl*. AvfrSStffffc^HTtt, WAtf Exc 
uliburth©ft58V7 h>}X7tN&£Visual RetrievalWa 
re-t». VirageftC&gSV? h^XTT&SVlR Image En 

[0 0 0 5] 

©!TOflMltft&ffi£*ViTHU *W»*COV»"T©m 

[0 0 0 6] r©fc*. a.— !f-a*BfS©HfcSttSR-f 
*-H^©f©«railC»BbT«yg-r^A^ 
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[0 0 0 7] *«»4±E©*H*I;:**, *-H«W!)»a 

ffi©?x-f hegMtilctt&U a—if-©***©* 

««*iis»*sfifft«JW*fc©Tr**. 

[0 0 0 8] 

MBHS»ft-r*fc»©*&] !1©JM!©5%M&1(1 
nm^Wct. fflfiaWPIft©jHnE*ft©fflKftfr&. Sir 

Me*«MMfc ic*f -r •& atfE&ss*t* 
i^iwu ^a t * #» ft s . 

[0 0 0 9] £©&9§©3%l&Jfc«2»a&^5t>©«» 

mxm i !2«©®«!ti:«Eg«TS.-pT, weis^-sgis 

iJJrJ£©b€rv»tti«H«LT. ffiE&PHftCSfttb 20 

[0 0 10] £©»«©351ll*J*3l;:ifca>*t>©Ht. 
R&g 1 Xtt 2 EfCBftttSgiTSoT, ttE*g& 

(WIHfi*#ttttv^n©W8B*»©4*taJiir»tTt>« 

[0 0 11] £©««©35IM&I|4fca>a»*t>©tt. 

is#js i ^v^b 3 ©v^-rn^-t3C?s«©Hftii«!ge 

[00 12] r©^©5^H#fl5C!6^5fe©tt. 
»»Ott*#«lB«t. *«PPi«ii:©tfc^*fT^li#it 
IfeSfteTN&oT. (a) «&©&&§£, ffl£tt*#ft 
BtRtfitEJWitCtJ^TSftSlSt, (b) ffi 

Eaww*©ME**©*f«*>&. iwes&©#®(S 

0#*fc^V*T©S*tt»*£aS!5rf-&l8£, (c) tJ 
E»W«WC«rt"*»K«*. MEttROttftazTtl:: 40 
*J65lS<t, (d) ffleafl^ttffiES&tttt* 
S. mEaWH*c^*l6E^»*sm©«^fl 

[0 0 13] £©%$©? ^IS#^ 6 Crt^Sfc©^ 
»*«5B«OlHfctfc«i*ft"C*oT, (e) WEJ8£ 

[0 0 14] r©^©5'^if*fl7CA^5'b©tt. 
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WEfi«^ttttV»1Yl©fflBttR©»«*fc#LTt>« 

[0 0 15] d©^©^^i«*JS8IC^-5fe©l4. 
■C^ot, (f) WIBIS (b) KJ:oT«*Snfcif 

Ea*#ws*w-r*i8t. (g) wfflm&mi&ft 
»*>6HEjE'r*xst*mei8 (b) tie <d) © 

[0 0 16] r©^K©5^IS#«9C*^-5fe©«, 

©'<««©#* fcOV»T©«*#»t*ftJM"*JS 1 ©« 
f£ £ 3 > t? a - * K llii 2 it 3 :/ n y 7 A £ IE ^ L it 3 

[0 0 17] C©»?9©^-6IS*«1 Ofcj&V^Sfc© 
tt. H*B9E«©E®«W|£Tf*oT. taE^Py^A 
»4ttOlB«fc"3V»TOiWIE«fto4Mfc*t. ftE-©® 

m 2 ©tste « t> we 3 > tf a - 9 ts . 

[0 0 18] 

[0 0 19] SiyXfAU. CPU*>M>£LT*J* 

fPtA*-r**-#-i<3atfv<>x4t. ?-9im 

«7l/*">^7 i -f Xi? h*7-"f A*5 <fc, A-Hf'fX^ 
CD-ROM* H5'f7*1--&CD- ROM H5'fA9 

t, #^*^©fc#»*tB*-r-&^e-*-i o t, # 

6,(43 >Ka-^ 1 UT«2fcj**anT* 

x-^©ss**ffton«. 

[0 0 2 0] 02tt3>tfa-£ 1 ©JSl££, -5-©^j2 
«88§2~1 1 £©»«©«»* jSr^n-yirBT**. 
3 >tf i-^ 1 fcWfctf'f ><r)l>%M<Dtii& i 8 0 4 8 
6DX§OCPU2 0 1, C P U 2 0 1 fttf8BfrJ-*fll 

* <du®®&<d9 n y 9{anz&t&-rz>9n vzhqem 

8§2 0 2<t:. t-9^7,2 2 0 t*«XTV»*. HICH 

-fn^x-^^T- 220 Kjg^n. *->xfA$*ii 

n^n^7AW»i$n5ROM2 0 3, x-** 
7W5A*Ettrf*RAM2 0 4. r-fX/W2© 
»^*W»-r-5*^»lslK2 0 5, *-#-F3*»'6 
©A^©fi2l : £SiW-r'5*-*-HMffll[slSS2 0 6, T 
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7!/*->:7>7VX7 F5^A$I?IeIS&2 0 8. A— H 
xVX7 H5-f A6©Sjtf:£!iiiHrf3A-KxVX7 H 
y4rt%m®&2 0 9. 7°U >*7^©ffl2;£frai-t-5 
7*U>*fcl»leI8&2 1 0, X+vx- 80»ff**(ffll-r 
£X**:r-lW»ia&2 1 1. CD-ROMH5-fA9 
©ftf**IW»r«CD-ROMF5</Xtt«ai&2 1 
2. 0^©IH*t*l*-r*^li-*-lW*i 
[5Jgg2 1 3, V< ^D7^-> 1 lfrZ><D\t>&Mffl-?Z> 10 

£D7*>iHffil|H]8&2 1 4*>{|A.5*IT^5. H 
It, ItB^-HfettttfSfcfeOlEB^ny H2 1 5 
X-^A*7,2 2 0iC^SnT^t6.nTVi-5. 

^2 1 5 ICSCS I I#-K*fclftU Htlfcfrb 
T 7 -> ~9)W 4 7s tf H 5-f A 5 , A- h* x X 7 H 
7-fA*6> 7.+VX-8, CD-ROMF^-f A9£& 

[0 0 2 1] £SS#*i:fc*«Sc©!ifc*, +-PMW4 
7k*v7*Jl'xVX7-S>. A-FxVX*K*IASnT 

&3V>l«lCMOIIS#^©«$8fetg;SB£SUi! 20 

X-8-*\ CD-ROM^>S>iIi«i£5tl9iiA/T?, 

©«^fciMfrr*j:i:t>Tr**u Hsaftft^x*-?* 

[0 0 2 2] 03«, IlM@2T^nfcyXfA 

cis it « liffi&a 7" n 9 5 a © * -f >;u- x > *^-r 7 

n-x-f-hT?&3. *^D^7Ali. C1©*1S©^S8 
[0 0 2 3] Xf^Sl fcfcVvrSJJWBfcjWrfeft 30 

Bis^^©ajM{b (Mjummmmommz*?* 
-i-^^-rs) ^a^f^-ns. fotxf'yys 
2^ii*, t*©«fc^feifffij&a*fT5^©^-3.-*a 
ft-rsA*)*^. jM^fft>n^itn«^x^7 , s2 

[0 0 2 4] A^SnfcjMftlafcbT, diT«30© 

a(6*»«*snTv»*. jsk# i «H«©#»fi*ff m 
-rsaafcit*, &&# 2 «5g<ap«*^ss-r55aait 
ii*, ^#3a*©«©**ttafciitf. h«©^® 40 

*©*WiV*5*rafflS#afc*ftfc»£fctt. &8S# 
l£&E&LT7.xy7 p S3l;:it*, 4MM©»W)W?fe 

Kite, «gS#2*jS*bT^T-y7*S4»CJt^ gHHii 
«©«»*<ffton*. *©te©1iMffl31**a*l3nfc» 
^Cte, «8#3£«iabTXx-.y7'S5l;:iI*, 

«nwoa*«fTt»ft*. ^bx, v»Tn©«8S# i~#3 

±j£©«fc3lw, Xf'>/S5, S6«d©*Jg 
©»«fc*V»TKWSn*»MttH*WRfcH«©*6V»» 50 
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a-e&oTfc&v*. 

[0 0 2 5] 04H. 3>tfi-^ l^HS-r^^gM© 
C©HTf7*Dy^tbTSSn*«ffi**» 

•r-6S«*fflv»Tt)*«jfi©»«**s-r*!it««Tr* 

•3©ian5£T-fc&V>. 

[0 0 2 6] T-?<SttlV 0 lilftr-^4lftttt« 

m&T-?teto®v i <t. !0&©#&g£&ffrf 

U^-FxVX7 F5<A6lC«fc9*f!-e#5. 
gfflgBV 3 li, ■•5 f -^*lrt*Vl3j»6H«7 f -^« 

fixfy/s 3©«at*fr-r*. «6iw*«w«v 
4ii, m&&m%.L. zowmz-D^Tnw&T-pR 

WE-©1»«**7 s -^«Mrt*V0*>6#T^^y7*S4 

©^a^nff-rs., #®sii:t«si$v 3 , swrotftsittB 

V4I1 V^fnfc3>lfa-^ lCflMBCfcOSSf* 

[0 0 2 7] @5«Xx-;/7'S3©i$iffl£^'f7n-x 
•^-HXafeS. mfy^S3 0 1 K:43V>THftx- 

W'^S 3 0 2 K&^T-V-tXOiEMikZfTO. -t 
©ft, Xf7/S 3©*'k<hfc-5<l$®fi©f|-g£7x-;/ 
7*S 3 0 3Xfr^. Cl©#ig»tt7sX->7°S 3 0 4IC* 

[0 0 2 8] 06 \mm<Dm^^-r9a y 7T-&5# 
®MSfflSI5V3©Piffl4^-r7*D>yi7 0X*^. B&x 
-9u-mV3 1, ■«W-'fXlEafl:«V3 2. 
mti-^SBV 3 3 it, fft^f'y/S 3 0 1, S 3 0 
2, S 3 0 3 fcUff-rSo 7.T-y7 P S 3 0 4tt04lC^ 

3nfcr-*te*a«v o i-ioTSifT^ns. 

[0 0 2 9] Xf'yyS 3 0 3 C*V»T««Sn-BfMR 
»i:UT«, flX.tf&©4$*ft. -r^7.?¥©«Fii;*^ 
ft©4»«*i:L.Ttt»*©¥^«C*»«*T 

©H^©RGBffl*HSVfaiC^b. iSOhXhy 

5A**je)n«ih©-e#s„ ^fficte-j&tco-i© 

ISlomziEmkZtlZ. *fc» T^XfYOiiltl 
TIS, 7^^h7iB*Ot!-^iP^ X-y-7©^3 
E^^SdiiA^TfrS. h5A®#©t;-7M 
PI4. x7Xxi-©S«Btt©^Slr^b, H#x-^ 

y^mfoW-y- tLTX&ZftZ. tf-7fflPtt, 09 
K.li0~2 5 S<Dm<DmtLTJ¥ilbe>tl2>. SttXyi? 
©^SEIi. H^Sr^y^n-A-fbb, S-B^lCi5ViT 

Ett-jftfc o ~ i ©ra©«fcjE«fl;afts. 

[0 0 3 0] H7ttXT-y7*S4©PaB*^ , r7D-5 : - 
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fWMMJMMBV 4 tt, 2x-f h!8SgBV4 1 <h, gWK 
gHffla$V4 2<!:. *g££i^ggajSBV 4 3 it&SB 
V4 4tSfilTl>«. £x-f h»9£ffl5V4 ltt, 01 * 
«T-{ 7 ^W-T 2 T!SSTt5«S!»V 5 , F 
3&tfv£X4t?*5lT£3A;>ja$V6, Mtfltx-* 
MMEV 0 fc««Snfc*-HiH«»*A*«V 4 l a 

t. T-^*Mi | i«vot»«3nfc'>x'f mcaj*v4 

1 b tfrZm&ZtlT^Z. SfcMa!V4 4lCtti^-g- 
[0 0 3 1] £1* Xxy 4 0 1 fc*Wr*-BHfc* 

wrr*. ^n«A*SBv 6 K^uxa— !f-*»«frr 

SCiteiD, *-BMMW»A*«V 4 1 a 
««S**A 1 £x-*&iWa$V 0 - 

©■•ft****. a-1f-*irne©H«©*A^Jt 
JTrs^Hfc^TfeiV*. *©»fcfctt*-mWfte 20 
♦*Al*»5*-^»IWiV0K**.6n*Mfc, ^»7* 
-^«Mrta5V0*>6*»OH«O. «*.««/]«*© 
D ^*^***SI5 V 5 fcfrto** C t U Viffi 

[0 0 3 2] *iaf'^S4 0 2 JC^ViTJt^Stlfc 
*-H»fc"3V»T©#I«*»n-l«3ft, SfcXxy? 
S 4 0 3 lr*ViT*-H^lCOViT©#^a^5S-#^ 

scarf *£x-f hjwasns. ctiiif-^^w 
©#aaA2*»A*sn, ■)i-fhfiaiv4ib« 30 

^.tf&C'^x'f hWc if^Xft©'?!^ hW t tSr 
mJ]TZ>Zt-C$m-VgZ. XT5/^S4 0 2*fr5£ 
tfcM*, HST^Sftfc^D-^-hCfc^TXx 

[oo3 3] mx.ti*~w»\fo\/>T<D&mmA2i)*m 

*©¥*NIC t , h^AH#©tf-^<iP. . X 

r^oa^E, Ti(S$tlT^fc«^ fe©^x-f FW 
c i:x^7.5 L r©'>x'f KW t ttt, 0d*.tfWc = 1 + 
Kc • Co , Wt = l+Kp-P, +Ke • E. thX 40 

*fean*. for. *-H«©»*o^ttc. *»* 

£V»S£fe©£x-f hWcWf<, *-HS©A^* 
h5Ali«!©tf-^filPo . Xy5?©3*3E, *»**V» 
Htxi'X^^C^X'f hWt»4*£<i»£3ft-5. o 
£0£x-r h©fcfcWc/Wt £$fttf, t-^X^V©« 

©iwitt-*»xy ?©*34qftv**-Mrctt*3 < it 

•5. SStKc, Kp, Ke«aB£8B£3ft. #®S©«i 

©y-f ±5^p->^£si&f.5„ 50 
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[0 0 3 4] toff/S4 0 4fcJi*. ^x-f h© 

Rjfebirfa»©sfc©i**«*s. ^nia^x-rhw 

c, Wt**«w»V5fce*6ft. A**V6KJ:oT 

[0 0 3 5] *i:7f-;^s 4 o 5C»*. 
&SB«S*»LTV»*E1ttH*©l':3- K#Y 

askCSMJia***. ^-Mfci©^**^*©"** 

5. 'cftHH 8 x-^#JH*V0K*lt*U 
3- FjJW >*©IB«Hbfc*3-r*. 

[0 0 3 6] ^C^f 7 4 -0 6 C*V>TMM*C 
■$©*HSS£n- FT -5. unttr-^MSVO* 

6, fcfS3*f*©pIift©#8*SA 3 fcSHUggfflS&V 4 2 
JCA^f-5ii:t?^T?#5. fUXfyyS4 0 7 

c*wr. *-m»<D&mmA2t, «»«*©■*© 

4*f«A3i:*»6«H***ar«. £©*:*, MUft 
gfflgBV 4 2 Ctt*-H«©#««A 2 fcA^Sft*. 
[0 0 3 7] S«H*tt4«Sl©#ftfcJ: 0 . «*.«fi©»( 

fti^R c tT-zz^'romM&R t tjjt, •en : engi]fi 
tc;j<je>?>ft5. fe©*fl5iSRce^^«*-Bft©^s 

©¥iSMC 0 tttJK^fcOll*©**©^*!*^ (j 

= 1, 2, •••) en, fi'xftoWR 

t tt«*.«*-H«©X"<* h 5 AH#©t!-^flt 
P„ . Xy$?©3&SE. i*yg»Jfe©!B#©X^^ h 7 
AH«t©tf-^MPi . ly^OSSE, 6 
ft*. 

[0 0 3 8] Xf-V^S 4 0 8 KM*. Jg^BfclSgtti 

©jww*fc£, tt»©wtt*Kat^v»T#6ft«j|i-© 

JtHTi&O, ^■©lSlCJ47.7 L <y7 p S4 0 3T*»e.ftfe 
£x-f h*t#*Sft«. BP*, *x-f h©ffv4M&l3 

t4, Ra = 2 (Wk-Rk) /SWk <!;LT5£8£ft 
*. C!iTrk»4«««©aa**u wkttt-iti: 
•3V^T©mk©!ffmStC'S>V^T©^x'f h£, Rk(4* 
-■•tttSR^fcOHflktoaikOlWRacoViT©* 

z»ay55j«^kK"3V»T©«»*3!ibrv» 

5. 

[0 0 3 9] £fttt*8£S<Hggtfii«5V 4 3 CSHTft 
©Di'fhWca^fi'XftO^i'f HWt, Mt^C 

(HSRaS (WcRc+WtRt) / (Wc+Wt) t 

[0 0 4 0] Xf7^S 4 0 9 C*V>Ttt»*««K*3i« 

«r»»^CB*-B«t«WJ»*©««t*»«Wttl/Tt»* 
t*iJ»fUTXx-yyS4 1 0 iZ&^T&mtt&OM®.* 



( 

9 

*^fiSV5»C4^THS1"«>J:tA^trS. fib, 0 
[0 0 4 1] 4 0 9 Kfc^TaSSMRftWJf 

o*»*f?s*in«. xf7^s4 i 

S4 1 2fcJ3Wtl/:i-FjR-f >*£-f >£U*>KT 

4 4**H*U Ra^TH0i§, ft«Vitt£*4r*D 
1 *«^S5V 5 C^fcW^fc. &8f$tf*D 2 
*»«V0fc4*., f-^*BfV0i>5>t&aMf 

-?i:^nT©#aiA 3 *^«fftaa5v 4 2 txa 

[0 0 4 2] T.x->yS4 1 l , V*>tt J $"kX<Dlk%tt*k 
Wc=Kc • Co 
Wc = 1 

Wt=Kp - P. +Ke • E. 
W t = 1 

[0046] ±eoj:5fcK)fe-rn«. *«a'ftttftft 
ttc,-, p, , Eo fc/havi*-&»r«, wc=wt = 1 

«t/ha <■*©»«*#■•©«*«** bTV»*i:fiMr 
*.&V»«"&IC43HT> j£flc©&V>fi*#W - £ - f$£i** 

tt*lH]iK-rs;ii:fc-t?#5. 
[0 0 4 7] ±E*K©»MKrtt. Jg£«tift£ 

^©KvaB*#&«fcr<*-c©MfcS*SbTt»«fc 

7 tenant? n-^-f-hiiitfifcbT. XT'^S4 
0 9, S4 1 0©f^t>OJCXT--yys 4 1 3&mi. X 

f'yys4 1 ic&»t tnoj twwan&»^c* 
fTansxx->ys4 1 4*tiiJaatiTv^-5. 

[0048] Xf7^S4 13 (2tt^Miia«4ftMr« 
±oT7fy^S4 1 1K*HT TNOJ 

t«wsn**Tfc, xr-yys4o 8 ensue 
^fWtt«*«**«*oB*o4tT let? v>Tt&$ an*. 

Xf'^S 4 1 4l#MM©me«&MUftMfc. 
«*.«a£*Mil*©.fc 0 *nfcot«*Wi:J»«» 

[0 0 4 9] 01 0(4139 l:i$nt7a-ft-hS 

j»r*fc»©«iB*;K"r:/n<y£Bi-e**. jmsw* 

^S15V4«X^>yyS4 1 3 fcSlfrtSfc&Kx-* 

*Jrt«voc«£Sflsi*«#*.*. f-»vo 
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9BM\m7t -5. 

[0 0 4 3] ^±<DJ;3CbT*^Ttt, +-B&© 
fcaWrS^TlWftft©*!^ htf*-MkCB*£* 

[0 0 4 4] iEWHfcfcWr, 4 0 3«# 

5V»HXf*;yS4 o 6KTiciitra9CL#v»ffl*a- 

[0 0 4 5] *x-f hfcHbTtt«T©.fc3fc« 
jfebt'&J:^. IP*, 
(Kc • Co >1) , 
(Kc • Co <D , 
(Kp • Po +Ke • E, >1) , 
(Kp • P 0 +Ke • E, <1) 

5'f/16TrSlf[T#*7 f -^#lft*V0£WK, MAfiK 
RAM2 0 4»C*&»-r*ii: i bTir-5. 
[0 0 5 0] feMMMMtiMTV 4 Wf? T'S 4 1 

nfc&£SiMr2t&T£H»x-*£*f«v 5 
30 tt-6*3SfcflW*. 

[0051] iimgio cjsanfcfs&iHfiM&Bffi 
v4©i^iMt, ^-©«ja©yn-y^t©s^t$^-r^ 

if»*. v 4 5 Hig£S4sia&&jrr« 

3 *y-^*MMBV 0 ^OB. 8££ 

fclflE»j£*V4 5S*#fl*«RAM2 0 4^IC^V^T 
^ «j&5SS*t&©B&©£T I'O HT©»&£ilSl££fcitt 

40 ^•D3 4Ul^-r5Cli:'bt?#-5. <&-5W4£fc, j?r£© 
:TOMjM>T*«£fWtt**#*D 3 t bTffl 

7 f -***A«V0fl>&3l*lBLT'bftV». vvfn©ti£ 

*»*^SBV5'\t4*5n*. 

[0 0 5 2] 3S^an««lSg»*0H«tt3f3tffl 
S4 1 4©«ffl©J:3fc, **»«CStJV»T1Sfllx- 
50 T\ -t©j*ffltt££-trtt3*bTV>fcV». 



( 7 ) 



2000-48181 



11 
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[0 0 5 3] ±BBKWK*V»TwSnfc7n-? 
V-MS. ROM 2 0 3»tl2«t$nTV^yn^7A»r 

bb a n* 7 -> -aw 4 xzts. aommmmz 

v - h ©£-c£ n > tf a. - * iznm 3 t> ©•?«& 

<. ^©-IBfcllgSit-S^n^ATi&oTfc.fcvv, 10 

5. 
[0 0 5 4] 

qsiii«©^®acSV»T#a»oS*#lt*i*i|6li«C 

swt'^e-n^-^, BB#BB*ei;:£BB*&© 
&n*. ±ot£*msi&©*h» 

*»«*©!MU*ifc*:*v>T. «^WK«*»*»6ti 
[0 0 5 5] i©%9l©5-5lt*fl2Cd^SH*Jt« 

[0 0 5 6] z<D%mo?*>$i#m3fcftftz>m&iti& 

KttJRf * £ £ **T * * . 
[0 0 5 7] C©*W©5 -6811*514 

gejtixis*9i8c*^*ia«it«*}£cj:n«, aid 
©aanaww. 

[0 0 5 8] C©«W©5-6«*B9Ci&»*»*ES«l* 

c«tn«. -®B«i'H#©»as©es**3>if3.- 
^ic<koT*j?)5ns©-e, c©#^»©@s&iy:<i© 



B«©-©BBC»TSl*att©«fl5US©W#K2S^< 
*^!M!lflE*»fflUfc. BB©B«©«*ttfc$H6K* 

[0 0 5 9] Z.<D%W<Do*>m#mi 0 C;frft>«EfltJK 

tt3©T, B#*filft««ffil/&B*©JHS©S6*n& 

[0ffi©B»fcaB9J] 

[01] E©»Hic***i8iwB«ftHi$'X7 t A©* 
/££jKfJtfcS:0-e&5. 
[02] i©58«flfc*>*>*||ifi©»B©«**«iH-r 

[03] £©»Bfcjfc#SBi6©»«©l&f£**T7 

[04] z\<mm\zftftz$m<DB&<Dmfc*fstw-r 

[05] c©»wc*^*njfi©}gjB©«iff*w-r7 

[06] z\<D%m\zfrfrzm&v>mm<Dm&&mwr 

[07] i:©55WK:^^s^ifi©}g»©«if^*w-r7 

[08] ^©«iHC*>!9>Sg|tt©»K©«ll«*UiWr 
[09] H©B«fcjfcjfc*£lfi©#B©*»©IMP« 
[010] £©$&9iKj&^SBffi©^ffi0£JB©«/£ 
[011] £©$S9Jl;:j&^5&!ifi©JBB©2^©*j£ 

V0 x-^^ffi- V3 mftMCtUffi. V3 3 # 
BfttttMB. V4 MUBBttBffi. V4 1 *x-<h 
iB6*, V4 2 Btt«*tfiffi.V4 3 
tilSB, V4 4 ffcttS. V4 5 tt&BwJEjtf£ffi. V 
5 V6 Wc fe©9x-f K Wt 

T-^X^VOtfx'f K Rc £©!HHffi, Rt f- 
>/Z?-*<Dm®&> Ra tS^BBK. TH L£V> 



[04] 



[010] 



VI 



m«0 



V2 



V3 



V4 



gams 



1 / 



VI 



-VO 



KM® 



J V2 



V3 



Lz 
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[01] 



[02] 




CPU ^ Z01 



ZX 



203 - ROM 



204 -~RAM_J*- 



CRT 
CNT 



KB 

CNT 



CNT 



FD 
CNT 



HD 
CNT 



PR 
CNT 



-206 



r 



-206 



-207 



2 

■ ^CRT^ 



^208 



4 



JO 



-209 



-2J0 



3 CAN 
CNT 



CD-ROM 
CNT 



S P 
CNT 



M J C 

CNT 



-215 



CD-ROM 

- |mic[ ^ii 



[03] 



[H5] 



[06] 




S3 



V3 



| V31- 



i 



X 



S303 



^ =J£ 1 V 



33- 



S 304^ j ft ft fl^fr # H 



iESUfcjg 



4* tt tt 

» 88 
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[07] 



[08] 



S4 



0 



D 



■ T , 



I 



S403 



S40S 



I 



m- 



T 



^S406 



I 



-S407 



j gT«T¥¥m [ ^S408 

S409 




V5 




V0 



Al 



TH- 



S411 



| ft%ftfe<P jgft&&7it [ ^S410 




J<0_ 



l^n-K#-f>£* ^S412 ( & j A 



v A lV41b 
\ 



A2 



V6 



V4 



V42 



A2. A3 



Wc, Wt 



RC Rt 



Ra 



V43 



it 14 65 ^V44 



D2 



Dl 



V5 : V6 : Afcff 



[011] 



VO 



V5 



Al 



»*«A*« 



V4i/ V41a 
lV41b 

\ 



A2 



Wc, Wt 



V6 



V4 
j 

1. 



V42 ") A 2, 



A3 



Rc, Rt 



Ra 



■dT 



V43 



-V4 5 



Dl 



V5 : ft^tt V6 : AfiB 
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S4 



T ; 

*-fl*attttft*5 US403 

r 

1 

S405 






S414 











-S412 



